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PREFACE 


This  supplement  is  designed  to  "be  used  with  Marketing  Research  Report 
Wo.  719^  "Economies  of  Scale  in  Turkey  Hatcheries." 

The  first  part  of  this  supplement  describes  the  11  "basic  variable  labor 
inputs  in  the  normal  operation  of  turkey  hatcheries. 

The  second  part  contains  layouts  of  the  6  different  size  model  turkey 
hatcheries  that  were  developed  and  described  in  Marketing  Research  Report 
No.  719- 

The  tables  provide  (l)  detailed  data  on  the  costs  of  operating  the  model 
hatcheries  at  kO,   60,  80,  and  100  percent  of  52-and  3^-"week  capacities,  (2) 
detailed  information  on  the  quantity  and  cost  of  the  equipment  and  supplies 
used  in  the  model  hatcheries,  and  (3)  the  work  schedules  that  would  allocate 
efficiently  the  labor  utilized  in  pulling  the  infertile  eggs  on  the  eighth  or 
ninth  day  of  the  hatching  cycle  in  the  model  turkey  hatcheries. 

A  selected  bibliography  of  studies  on  the  turkey  industry,  the  hatching 
phase  of  the  poultry  industry,  and  economies  of  scale,  concludes  this  supple- 
ment. 

Data  for  this  supplement  were  compiled  by  John  R.  Pedersen  of  the 
Marketing  Economics  Division,  Economic  Research  Service,  U.  S.  Department  of 
Agriculture. 
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SUPPLEMENT  TO  ECONOMIES  OF  SCALE  IN  TURKEY  HATCHERIES 
DESCRIPTION  OF  TURKEY  HATCHERY  OPERATIONS 

The  methods  used,  by  the  hatcheries  surveyed,  to  perform  the  various  opera- 
tions of  a  turkey  hatchery  were  similar  and  most  were  performed  with  a  minimum 
of  laborsaving  equipment  (See  "Economies  of  Scale  in  Turkey  Hatcheries/' 
MRR719).  A  description  of  the  11  basic  variable  labor  inputs  is  given  below. 

Receive  .and  Store  Eggs 

Cases  of  eggs  (20  dozen  eggs  per  case)  were  unloaded  from  trucks  and  moved 
by  hand,  on  dollies,  or  on  roller  conveyors  to  an  egg  storage  room  generally 
located  near  the  unloading  dock.  The  operation  generally  required  two  men. 

Grade  and  Tray  Eggs 

The  cases  of  eggs  were  moved  from  the  egg  storage  room  to  the  traying  area 
by  hand-carrying  individual  cases  or  by  using  a  dolly.  The  operator  opened  the 
egg  case  and  transferred  eggs  to  an  incubator  tray  by  hand  or  vacuum-lift  ma- 
chine. When  the  tray  was  filled,  paper  was  stuffed  into  one  end  of  the  tray 
to  prevent  movement  of  the  eggs,  and  an  identifying  label  was  attached.   The 
filled  tray  was  placed  on  a  cart,  an  empty  tray  was  positioned,  and  the  opera- 
tion was  repeated.   One  to  two  operators  filled  the  trays.   Occasionally  a  third 
operator  kept  the  others  supplied  with  eggs  and  trays,  moved  the  trayed  eggs  to 
the  incubators  or  back  to  the  storage  room,  and  moved  the  empty  egg  cases  to  the 
loading  dock  for  future  use. 


Set  Eggs  in  Incubator 

The  carts  of  full  trays  were  wheeled  up  to  the  incubators  and  the  trays 
were  transferred  to  the  racks  in  the  incubator.   The  incubator  was  first  vac- 
uum cleaned  of  the  remains  of  the  previous  set  of  eggs.   One  man  usually  per- 
formed these  two  functions. 

Pull  Infertile  Eggs 

On  the  seventh  to  the  tenth  day  after  the  eggs  were  set,  the  trays  were 
removed  from  the  incubator  and  placed  over  a  flash-candling  light.   Some  firms 
candled  each  egg  individually  by  hand  methods.   The  clears,  or  infertile  eggs, 
were  removed  by  hand  and  placed  loose  in  egg  cases.  The  fertile  eggs  were 
consolidated  to  make  full  trays  and  placed  back  into  the  incubators.  A  new 
set  of  eggs  were  made  to  refill  the  incubator.   These  operations  required  from 
two  to  six  employees  depending  on  the  size  of  hatchery. 
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Transfer  Eggs 

On  the  2^4-th  day  of  incubation.,  the  trays  of  eggs  were  transferred  from  the 
incubating  units  to  the  hatching  units.   The  eggs  were  placed  in  hatcher  trays 
that  were  lined  with  tray  paper  before  being  placed  into  the  hatching  units. 
If  the  infertile  eggs  were  not  pulled  on  the  seventh  through  the  tenth  day  of 
the  incubation  period,  they  were  pulled  before  the  eggs  were  placed  in  the 
hatcher  trays.   The  transfer  operation  required  one  or  two  persons.   If  infer - 
tiles  were  also  removed  the  entire  operation  required  from  two  to  six  persons. 

Pull  Hatch,  Grade,  Count,  and  Box  Poults 

On  the  28th  day  of  the  hatching  cycle,  the  trays  containing  poults  and 
unhatched  eggs  were  removed  from  the  hatchers.   The  trays  were  carried  either 
by  hand  or  by  cart  to  work  benches  in  the  poult  room  where  the  poults  were 
graded,  counted,  and  placed  into  readymade  boxes.   Lids  were  secured  on  the 
boxes,  which  generally  had  102  poults  per  box.  The  boxes  were  placed  on  carts 
and  wheeled  to  the  shipping  area.  Workers  removed  the  labels  from  the  trays  as 
they  were  emptied  and  recorded  the  information  concerning  hatchability  and 
fertility.   The  dirty  trays  were  placed  on  dollies  and  taken  to  the.  tray  wash 
area.   Two  to  eight  people  were  Involved  in  this  process. 


Load  Out  Poults 

Boxes  of  poults  were  loaded  into  trucks  and  stacked  in  columns.   As  each 
column  was  filled,  the  boxes  were  secured  to  prevent  shifting.  Two  men  were 
involved  in  this  operation  and  they  generally  used  dollies  or  roller  conveyors 
to  load  the  boxes. 


Clean  Hatcher  Trays 

Trays  were  washed  by  hand  or  by  an  automatic  tray  washer .   The  contents 
of  each  tray  were  first  dumped  into  refuse  cans,  then  the  tray  was  scrubbed  by 
hand  and  placed  on  a  cart  to  dry.   If  a  tray  washer  was  used,  the  tray  was 
emptied  of  trash  and  then  hung  on  a  circular  conveyor  which  moved  through  the 
washer.  The  clean  tray  was  removed  and  placed  on  a  cart  to  dry.  When  the 
trays  were  dry  they  were  moved  to  the  transfer  area  for  future  use.   Generally 
one  person  performed  these  duties. 


Clean  Hatchers 

A  hatcher  had  to  be  vacuumed,  washed,  and  disinfected  after  each  hatch 
was  removed.  Usually  one  man  was  responsible  for  this  activity. 


Assemble,  Poult  Boxes 

Poult  "boxes  were  received  tied  in  "bundles  and  were  assembled  "before  use. 
The  boxes  and  lids  were  assembled,  pads  were  placed  in  each  box,  and  the  boxes 
were  stacked  for  future  use.   One  person  usually  assembled  the  boxes. 


Clean  Hatchery 

The  hatchery  was  cleaned  regularly  by  vacuuming  and  scrubbing  the  floors 
of  the  hatchery,  office,  and  rest  rooms,  and  performing  other  custodial  chores. 
A  sanitized  hatchery  can  usually  be  maintained  by  utilization  of  otherwise  idle 
man-hours  of  one  or  two  employees. 
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LAYOUT  OF  MODEL  TURKEY  HATCHERY  E 

Annual  Capacity  About  10  Million  Eggs 
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Table  3. --Quantity  of  equipment  required  for  annual  operation  of  six  model  turkey- 
hatcheries  at  100  percent  of  capacity- 


Type  of 
equipment 


Model 


-Units- 


Vacuum-lift  egg  trayer . :  1  1          1 

Tray  carts :  7  7          7 

Poult  box  carts :  ^  ^ 

Dirty-hatch-tray       : 

dollies :  3  3 

Egg-case  dollies :  h  *                        * 

Conveyor  for  egg  cases.:  1-10'  1-10'       2-10' 
Worktable  for  candling, : 

transfer,  and  take   : 

off :  2  2          2 

Central  vacuum  system. . :  1  1          1 

Incubators :  k  11 

Hatchers,  large :  2  4 

Hatchers,  small :  1  1 

Standby  generators :  l-15kw.  l-30kw.     l-55kw. 

Tray  washer :   

Egg-room  coolers  :  1-1  ton  1-1  ton     1-1  ton 

Tray -washing  equipment:: 

Tub :  1  1          2 

High-pressure  hose...:  1  1 

Scrub  brushes :  3  3 


2 

7 
8 

6 

8 

3-10' 


2 
1 

18 
9 


l-85kw 


1-li 


2 
Ik 

15 

9 

8 

3-10' 


k 

1 
36 
18 


2 

28 
32 

18 

8 

3-10' 


1 
72 
36 


(l-45kw.) 
(l-115kw.) 
1 
ton   2-li  ton   2 


3-115kw. 

1 
■I-?  ton 


Table  k. --Price  per  unit  of  equipment  utilized  in  the  annual  operation  of  six  model 
turkey  hatcheries  at  100  percent  of  capacity 


Type  of 

equipment 


Model 


-  Dollar s- 


Vacuum-lift  egg  trayer. 

Tray  carts  2/ 

Poult  box  carts 

Dirty-hatch-tray 

dollies 

Egg-case  dollies 

Conveyor  for  egg  cases 

per  10-foot  section  2/ 
Worktable  for  candling, 

transfer,  and  take 

off 

Central  vacuum  system. . 

Incubators 

Hatchers,  large 

Hatchers,  small 


i|-9l4-.62 
95-00 
25.00 

12.50 
12.50 

52.15 


125.00 
1,000.00 

3,776.25 
1,928.50 
1,301.50 


h9k.62 
95-00 
25.00 

12.50 

12.50 

52.15 


125.00 
1,000.00 

3,776.25 
1,928.50 
1,301.50 


Standby  generators, 


2,579.00   3,309.00 


Tray  washer  3/ 

Egg -room  cooler  3/. 


615.00 


615.00 


k-9k .  62 
95-00 
25.00 

12.50 
12.50 

52.15 


125.00 
1,000.00 

3,776.25 
1,928.50 


5,105.00 
615.00 


1/799.44 
95.00 
25.00 

12.50 
12.50 

52.15 


125.00 

1,000.00 

3,776.25 
1,928.50 


1/799.  44  1/799.44 
95.00  95.00 
25.00    25.00 


12.50 

12.50 

52.15 


12.50 
12.50 

52.15 


125.00  125.00 

1,000.00  1,000.00 

3,776.25.  3,776.25 

1,928.50  1,928.50 


6,814-6.00  (1-9,115.00)  9,115-00 
(1-4,125.00) 

4,  950. 00    4,950.00  4,  950.00 

775.00     775.00  775.00 


l/  Price  of  second  unit  equals  $304.82. 

2/  Price  does  not  include  shipping  expense. 

3/  Price  does  not  include  shipping  and  installation  expenses. 
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Table  6. --Quantity,  price,  and  total  cost  of  supplies  utilized  in  the  annual 
operation  of  six  model  turkey  hatcheries  at  100  percent  of  capacity 


Supplies 


Model 


A 


Egg  cases  l/  :  520 

Tray  paper -roll  of     : 

250  sheets :  22 

Boxes  and  lids :  5,550 

Pads :  22,000 

Fumigants  -  gallons . . . . :  10 

Detergents  -  lbs :  100 

Potassium  permanganate-: 

lbs :  5 


5,200 

1,040 

1,560 

2,600 

10,400 

kh 

66 

111 

221 

443 

11,100 

16,630 

27,750 

55,450 

110,850 

45,000 

67,000 

111,000 

222,000 

444,000 

20 

30 

50 

100 

200 

200 

300 

500 

1,000 

2,000 

10 


15 


25 


50 


100 


PRICE  PER  UNIT 


-Dollars - 


Egg  cases  -  per  case...:  .80 

Tray  paper  -  per  roll..:  19*5 
Boxes  and  lids  -  per   : 

set :  .38 

Pads-per  1,000 :  18.00 

Fumigants  -  per  gal....:  5 «00 

Detergents  -  per  lb....:  .20 
Potassium  permaganate  -: 

per  lb :  .50 


.80 
19*5 

•  37 
17.50 

5.00 
.20 

•  50 


19*5 

•35 

17.50 

5.00 

.20 

.50 


•  75 
19*5 

•  34 
17.25 

5.00 
.20 

•  50 


•  75 
19*5 

•  33 
17.25 

5.00 
.20 

•  50 


•  75 
19*5 

.32 

17.25 

5.00 

.20 

.50 


TOTAL  COST 


-Dollars- 


Egg  cases :  4l6 .  00 

Tray  paper :  14-27.90 

Boxes  and  lids :2,109.00 

Pads :  396.00 

Fumigants :  50 .00 

Detergents :  20 .00 

Potassium  permaganate..:  2.50 

Total :  3*21.1(0 


832.00  1,248.00  1,950.00  3,900.00  7,800.00 

855.80  1,283.70  2,158.95  4,298*5  8,616.35 

4,107.00  5,820.50  9*35.00  18,298.50  35*72.00 

787.50  I/172.50  1, 914. 75  3,829.50  7,659.00 

100.00  150.00  250.00  500.00  1,000.00 

40.00  60.00  100.00  200.00  400.00 

5.00  7.50  12.50  25.00  50.00 

6,727.30  9,742.20  15,821.20  31,051*5  60,997.35 


l/  Each  egg  case  was  used  an  average  of  10  times  before  discarding. 
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Table  J. --Typical  work  schedule  for  a  turkey  hatchery  producing  one  hatch  a  week, 
when  infertile  eggs  are  pulled  on  the  ninth  day  of  the  hatching  cycle 


Day 


Sunday . 
Monday . 


Tuesday, 


Wednesday . 


Thursday. 


Fr  iday . 


Saturday . 


Work  performed 


Check  machines 

Set  eggs  of  large  set 

Pall  large  hatch,  grade,  count,  and  box  poults 

Wash  hatch  trays  by  hand 

Receive  and  store  eggs 

Load  out  poults 

Clean  hatchers 

Clean  hatchery 

Grade  and  tray  eggs  for  small  set 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain 

full  trays 
Replace  empty  trays  with  full  trays  (small  set) 
Pull  small  hatch,  grade,  count,  and  box  poults 

Load  out  poults 

Transfer  large  set  of  eggs  from  indubator  to  hatchers 

Clean  hatch  trays  and  hatcher 

Receive  and  store  eggs 
Make  poult  boxes 
Clean  hatchery 

Clean  incubator 

Grade  and  tray  eggs  for  large  set 

Transfer  and  pull  infertiles  of  small  set 
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Ta"ble  8. --Typical  work  schedule  for  a  turkey  hatchery  producing  two  hatches 

a  week,  settings  on  the  third  and  seventh  day  with  infertile  eggs  pulled 

on  the  ninth  day  of  the  hatching  cycle 


Day 


Sunday. 
Monday . 


Tuesday. 


Wednesday. 


Thursday. 


Friday. 


Saturday . 


Work  performed 


Transfer  and  pull  infertiles  of  small  set 

Load  out  Saturday ' s  hatch 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain 

full  trays 
Replace  empty  trays  with  full  trays  (small  set) 
Pull  small  hatch,  grade,  count,  and  box  poults 
Clean  hatch  trays  and  hatchers 
Clean  hatchery 
Make  poult  boxes 

Receive  and  store  eggs 

Load  out  poults 

Transfer  large  set  of  eggs  from  incubator  to  hatchers 

Grade  and  tray  eggs  for  large  set 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Receive  and  store  eggs 
Load  out  poults 

Clean  hatch  trays  and  hatchers 
Clean  hatchery- 
Grade  and  tray  eggs  for  small  set 
Make  poult  boxes 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain 

full  trays 
Replace  empty  trays  with  full  trays  (small  set) 
Pull  small  hatch,  grade,  count,  and  box  poults 
Transfer  and  pull  infertiles  of  small  set 


from  incubator  to  hatchers 


Receive  and  store  eggs 

Load  out  poults 

Transfer  large  set  of  eggs 

Clean  hatch  trays 

Clean  hatchery 

Grade  and  tray  eggs  for  large  set 

Make  poult  boxes 

Receive  and  store  eggs 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Clean  hatch  trays  and  hatchers 

Clean  hatchery 

Grade  and  tray  eggs  for  small  set 
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Table  9- --Typical  work  schedule  for  a  turkey  hatchery  producing  three  hatches  a  week,  eggs 
set  Monday,  Wednesday,  and  Friday,  with  infertile  eggs  pulled  on  the  eighth  day  of  the 

hatching  cycle 


Day 

:                   Work  performed 

*   rl  ill    1  riTPyf  T  1  P   pn-irc  fff*      cr>wi  <-i~l~)   ,-,^,J.   .-,  -*-,  ,3   4--^„^-,^.-T>m-   J l    j_   1 

.  tun  uuexuiie  eggs  oi  small  set  and.  transfer  to  a  hatcher 
:  Make  poult  boxes 

TiOflf]  nilt  Rfl'HiY'rl  cf\r  1  o  Vio4-r»Vi 

.   .i_n_'a,u.  wu.  o  ua  LiUI  U-cij   o  lid  UCI1 

:  Receive  and  store  eggs 

:  Grade  and  tray  eggs 

:  Clean  incubator 

:  Set  eggs  of  large  set 

:  Pull  large  hatch,  grade,  count,  and  box  poults 

:  Transfer  large  set  of  eggs  from  incubator  to  hatchers 

:  Clean  hatch  trays  and  hatchers 

:  Load  out  poults 

:  Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

L  Replace  empty  trays  with  full  trays  (small  set) 

:  Pull  small  hatch,  grade,  count,  and  box  poults 

:  Pull  infertile  eggs  of  small  set  and  transfer  to  a  hatcher 

:  Clean  hatch  trays 

:  Clean  hatchery 

Make  poult  boxes 

Load  out  poults 
Receive  and  store  eggs 

Grade  and  tray  eggs 

Clean  incubator 

Set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Clean  hatch  trays  and  hatchers 

Make  poult  boxes 

Load  out  poults 

Transfer  large  set  of  eggs  to  hatchers 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Pull  small  hatch,  grade,  count,  and  box  poults 

Clean  hatch  trays  and  hatcher 

Clean  hatchery 

Load  out  poults 

Receive  and  store  eggs 

Grade  and  tray  eggs 

Clean  incubator 

Set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Pull  infertile  eggs  and  transfer  small  set  to  a  hatcher 

Clean  hatch  trays  and  hatcher 

Load  out  poults 

Transfer  large  set  of  eggs  to  hatchers 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Pull  small  hatch,  grade,  count,  and  box  poults 

Clean  hatch  trays  and  hatcher 

Clean  hatchery 
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Table  10.   Typical  work  schedule  for  a  turkey  hatchery  producing  five  hatches  a  week,  with 
infertile  eggs  pulled  on  the  eighth  day  of  the  hatching  cycle 


Day 


Work  performed 


Sunday . 


Monday . 


Tuesday. 


Wednesday. 


Thursday . 


Friday. 


Transfer  large  set  of  eggs  from  incubator  to  hatchers 
Transfer  and  pull  infertiles  of  small  set 
Make  poult  boxes 

Load  out  poults  that  were  hatched  on  Saturday 

Receive  and  store  eggs 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Glean  hatchers 

Transfer  large  set  of  eggs  to  hatchers 

Transfer  and  pull  infertiles  of  small  set 

Grade  and  tray  eggs  for  Tuesday  and  Wednesday  sets 

Clean  hatch  trays  with  a  tray  washer 

Clean  hatchery 

Load  out  poults 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Pull  small  hatch,  grade,  count,  and  box  poults 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Transfer  and  pull  infertiles  of  small  set 

Clean  hatch  trays  and  hatchers 

Make  poult  boxes 

Load  out  poults 

Receive  and  store  eggs 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Pull  small  hatch,  grade,  count,  and  box  poults 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Grade  and  tray  eggs  for  Thursday,  Friday,  and  Saturday  sets 

Clean  hatchery 

Load  out  poults 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Pull  small  hatch,  grade,  count,  and  box  poults 

Clean  hatchers 

Transfer  large  set  of  eggs  to  hatchers 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Clean  hatch  trays 

Make  poult  boxes 

Load  out  poults 

Clean  incubator  and  set  eggs  of  large  set 

Pull  large  hatch,  grade,  count,  and  box  poults 

Pull  small  hatch,  grade,  count,  and  box  poults 

Clean  hatchers 

Transfer  large  set  of  eggs  to  hatchers 

Transfer  and  pull  infertiles  of  small  set 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Clean  hatch  trays 

Clean  hatchery 

Continued  -- 
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Table  10. --Typical  work  schedule  for  a  turkey  hatchery  producing  five  hatches  a  week,  with 
infertile  eggs  pulled  on  the  eighth  day  of  the  hatching  cycle- -Cont. 


Day 


Work  performed 


Saturday . 


Load  out  poults 

Receive  and  store  eggs 

Pull  small  hatch,  grade,  count,  and  box  poults 

Transfer  large  set  of  eggs  to  hatchers 

Transfer  and  pull  infertiles  of  small  set 

Pull  infertile  eggs  of  large  set,  shuffle  eggs  to  obtain  full  trays 

Replace  empty  trays  with  full  trays  (small  set) 

Grade  and  tray  eggs  for  Monday   set 

Clean  hatchery 
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